The growing global epidemic of obesity has led the World
Health Organization (WHO) to estimate that, in 2016, more
than 1.9 billion adults (39% of the adult population) were
overweight, and 650 million (13% of adult population)
were considered obese.! In the United States, the data
from the National Health and Nutrition Examination Survey
for 2013 to 2014 estimated that an even higher proportion
of the adults was overweight (32.5%), obese (37.7%), and
extremely obese (7.7%)." As these global rates of obesity
increase, obesity-related complications are also on the rise.
Of these, nonalcoholic fatty liver disease (NAFLD) is becom-
ing one of the most important causes of liver disease
throughout the world,”™* with an estimated global preva-
lence rate of about 24%.? In fact, the highest prevalence of
NAFLD has been reported from South America and the
Middle East, whereas the lowest prevalence has been
reported from Africa (Fig. 1).>® Because the diagnosis of
the subtype of NAFLD, or nonalcoholic steatohepatitis
(NASH), requires histological confirmation, the prevalence
of NASH in the general population can only be estimated
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from a few biopsy series. This prevalence rate ranges
between 1.5% and 6.45%.>° Although there are reason-
ably accurate data for the prevalence of NAFLD in the gen-
eral population, the data about the incidence of NAFLD and
NASH from the general population is lacking. In this con-
text, it has been estimated that the incidence of NAFLD
varies across the world, ranging from 28.01 per 1000
person-years (95% confidence interval [Cl]: 19.34-40.57) to
52.34 per 1000 person-years (95% Cl: 28.31-96.77).%3

There is substantial evidence that most patients with
NAFLD have some components of metabolic syndrome
(MS) including central obesity, insulin resistance, dyslipide-
mia, and hypertension.® In fact, there is a bidirectional
association between MS and NAFLD.? Focusing on high-
risk groups, you would expect to see a higher prevalence
of NAFLD in those enriched with risk factors. In this con-
text, there is a higher prevalence of MS in patients with
NAFLD and more NAFLD in patients who fulfill the criteria
for MS.>* In addition, a number of complications of MS
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FIG1 Prevalence of NAFLD in different regions of the world.

(cardiovascular disease, obstructive sleep apnea [OSA]) are
highly prevalent in patients with NAFLD.%* Furthermore,
NAFLD is an independent predictor for cardiovascular dis-
ease and cardiovascular mortality, and in turn, cardiovas-
cular mortality is the most common cause of death among
patients with NAFLD and NASH.?* Also, OSA, another
complication of MS, is highly prevalent in NAFLD, and
these patients are three times as likely to have NASH com-
pared with patients without OSA.%¢’

One group at the greatest risk for NAFLD and NASH
are those with type 2 diabetes mellitus (T2DM). A recent
meta-analysis suggests that the global NAFLD prevalence
rate among patients with T2DM is 57.80% (95% ClI:
53.88%-61.62%), whereas the prevalence of NASH
among the patients with T2DM who underwent biopsy is
65.26% (95% Cl: 51.73%-76.71%).2
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It has been suggested that the hepatic expression of
NAFLD can be modified by genetic or environmental factors.
Although the components of MS are quite common in Afri-
can Americans, NAFLD and especially its progressive form, or
NASH, is less common in African Americans as compared
with white and Hispanic populations.* In contrast, the
increased risk for NASH and related fibrosis in Hispanic Amer-
icans has been of great interest. Although initially it was
thought that all Hispanics are at high risk for NAFLD and
NASH, more recent data suggest a potential role for the
country of origin. In fact, the prevalence rate of NAFLD in
Hispanics of Mexican origin is estimated at 33% as com-
pared with Hispanics from Dominican (16%) or Puerto Rican
(18%) origins.® These data suggest a complex interplay
between environmental and genetic factors that can influ-
ence the expression of the NASH phenotype and its progres-
sion (Fig. 2). In this context, these factors must be considered
when studying the epidemiology of NAFLD and NASH.®

Finally, it is important to recognize that NAFLD and
NASH can occur in the absence of obesity. Although
NAFLD is more common in obese individuals, the preva-
lence rate of NAFLD in lean individuals in the United States
is about 7%, whereas prevalence rates in rural areas of
some Asian countries can be as high as 25% to 30%.2°

The natural history of NAFLD is also quite interesting and
evolving. A number of cohort studies have suggested that
NASH is the predominant type of NAFLD that can pro-
gress.” In this context, about 10% to 15% of patients
with NASH progress to cirrhosis.?”® This progression is non-
linear and, in fact, some patients with NASH, even those
with fibrosis, may spontaneously regress.* Although most
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FIG 2 A simplified version of the natural history of NAFLD and NASH.
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patients with the non-NASH type of NAFLD do not pro-
gress, a few actually do progress to NASH and even cirrho-
sis.* Notwithstanding the fact that cardiovascular mortality
is the most common cause of death among patients with
NAFLD and NASH, liver-related complications are quite
common in these patients and liver-related mortality is
among the top three causes of death (Fig. 2).° Due to
the enormous number of patients with NASH in the gen-
eral population, the number of patients with NASH with
cirrhosis and hepatocellular carcinoma (HCC) who become
candidates for liver transplantation has been rapidly grow-
ing.’®'3 Although there are no accurate surrogates to pre-
dict liver-related or all-cause mortality in NASH, it seems
that increasing the number of components of MS, espe-
cially T2DM in patients with NASH, is an independent pre-
dictor of liver-related mortality.*'3 In addition, presence
of stage 2 or higher hepatic fibrosis, as determined by liver
biopsy, is also another independent predictor of mortal-
ity."® As better prognostic biomarkers for NASH are devel-
oped and validated, it may be possible to predict which
individuals with NASH are at highest risk for adverse out-
comes without a liver biopsy.

In summary, the prevalence of the NAFLD spectrum is
rapidly growing throughout the world. Given the sheer
number of patients with NAFLD and the progressive sub-
type of NASH, the potential hepatic consequences are
enormous. Already, NASH is among the top three indica-
tions for liver transplantation in the United States due to
decompensated liver disease. In addition, NASH is the
most rapidly growing cause of HCC in the United States.
Given the lack of pharmacological therapy for NASH and
no effective national policy to address the epidemic of
obesity and T2DM, there is no doubt that the clinical, eco-
nomic, and patient-reported burden of NASH in the United
States and the rest of the world will continue to grow.'* ">
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